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PACIFIC COAST SURGICAL ASSOCIATION
Association of Hospital Length of Stay and Complications With Readmission After Open Pancreaticoduodenectomy
New reimbursement policies under the Affordable Care Act Hospital Readmission Reduction Program place hospitals under increasing pressure to reduce costs by accelerating care and discharge after surgery.
1 However, premature discharge may be associated with subsequent complications and readmission. 2 We used a national surgical database to investigate possible predictive factors for and the association of postsurgery hospitalization duration with readmission after open pancreaticoduodenectomy. Readmission was modeled using forward stepwise multivariate logistic regression. Interaction variables with centering around the median were incorporated to assess for interaction effect. Propensity score matching with an inverse probability of treatment weighted approach was used to evaluate associations with LOS and adjust for cofounders. 4 Groups were stratified into long and short LOS groups by using the median as the divider. Statistical analyses were performed using R, version 3.4.3 (R Foundation). Tests of significance were 2-sided, and P < .05 was considered significant.
Results | Within our cohort of 5174 patients, 930 were readmitted. Of those 930 patients, the median (IQR) age was 65 (56-72) years and 518 (55.7%) were male. Data on race/ethnicity were not collected. The median (interquartile range [IQR]) LOS was 8 (7-10) days and the median time from discharge to readmission was 6 (4-12) days. Demographic characteristics, comorbidities, intraoperative factors, and index complications were compared between readmitted and nonreadmitted groups (Table) . Readmitted patients were more likely to be male and to have a higher body mass index and index stays complicated by fistula or delayed gastric emptying (DGE). Under multivariate modeling, index grade A fistula (defined as prolonged drainage of amylase-rich fluid) (odds ratio [OR], 1.65; 95% CI, 1.27-2.02; P < .001), grade B or C fistula (defined as fistula requiring percutaneous drainage or reoperation) (OR, 2.00; 95% CI, 1.13-2.86; P = .02), and DGE (OR, 2.77; 95% CI, 2.10 to 3.43; P < .001) were the only factors independently associated with readmission.
Although an LOS of 8 days or longer was associated with higher rates of index complications compared with an LOS less than 8 days (76% vs 24%; P < .001), propensity score matching demonstrated no difference in the probability of readmission (OR, 0.97; 95% CI, 0.82-1.12; P = .63) or time to readmission (mean difference, 0.01 days; 95% CI, −0.40 to 0.42; P = .93). Similar findings were observed in the subset of patients with uncomplicated index stays (probability of readmission: OR, 1.06; 95% CI, 0.87 to 1.24; P = .70; time to readmission: mean difference, 0.16 days; 95% CI, −0.32 to 0.63; P = .50).
Interaction analysis was performed to assess the association of LOS with fistula and DGE as factors associated with readmission. Each 1-day increase in LOS decreased the odds of readmission after a grade B or C fistula by a factor of 0.78 (95% CI, 0.66-0.93; P = .004) and after DGE by a factor of 0.70 (95% CI, 0.61-0.80; P < .001). Moreover, within these subsets of patients, those who stayed 8 days or less were readmitted at higher rates than those who stayed longer (grade B or C fistula: 48% vs 21%; P < .001; DGE: 73% vs 30%; P < .001).
Discussion | This study draws on the large, high-quality National Quality Improvement Program database to examine the factors associated with readmission after open pancreaticoduodenectomy. On propensity score matching analysis, LOS alone was not directly associated with readmission, neither in all patients nor in the subset who experienced no index complications. However, patients with an index grade B or C fistula or DGE, previously shown to be associated with readmission, 5, 6 were more likely to be readmitted if their subsequent hospital stay was shorter. These findings support the general rationale for enhanced recovery after surgery after open pancreaticoduodenectomy. In addition, they further suggest that "expedient" discharge of patients who experienced clinically significant complications may lead to increased costs owing to a higher rate of readmission. Limitations to our study include limited information regarding long-term follow-up, cost, and stratification based on institution type or hospital volume. There are also constraints inherent in the database we used such as potential variability in the interpretation of patient data by those who compile the database. These findings emphasize that proper discharge planning and medical support after discharge are of utmost importance.
